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Description 

Field of the invention 

[0001] This invention relates to a system for regulat- 
ing the handling of milk during the milking process and 
a method for regulating said milking process. The reg- 
ulation results in a separation of good quality milk from 
milk of poor quality due to e.g. the presence of a con- 
taminant such as cells resulting from mastitis. The meth- 
od of the invention is based on the assessment of at 
least one property of at least one particle type present 
in the milk. 

Description of the Related Art 

[0002] Various milking systems for regulating a milk- 
ing process have been described in the art. Such milking 
systems are often based on the principle that an animal 
to be milked, such as a cow, voluntarily enters a milking 
stall fitted with a milking robot for automatically milking 
the cow. Such milking systems are described in among 
others WO 99/41 977, WO 99/03332, WO 96/1 1 568, WO 
96/03031 , and US 5,896,827. By the term milking proc- 
ess is meant, not only the actual milking of the animal 
but also the process of transferring the milk to the stor- 
age means at the milking equipment. 
[0003] Automated milking systems are used in auto- 
mated process regulation. The process regulation in- 
volves a continued assessment of the quality of the milk 
entering the system . It is important to be able to separate 
milk of a good quality from milk that is regarded as not 
suitable for human consumption due to e.g. cells in the 
milk caused by infection. The cells may occur e.g. as a 
result of a cow having contracted mastitis. In order to 
perform the separation step it is necessary to be able to 
assess the quality of the milk. 
[0004] Various methods for the assessment of milk 
quality are described in the art. The methods exploit a 
variety of measuring means, but are either not particu- 
larly accurate or unsuitable for use in an automated milk- 
ing system. Filtration of milk, analysis of the retained 
material, and correlation of the result of the analysis with 
the occurrence of an inflammatory condition in the ani- 
mal being milked represents one prior art method. 
[0005] US 5,722,343 relates to a combination of filtra- 
tion of milk and the use of an optical sensor for detecting 
a contaminant including lumps often observed in rela- 
tion to mastitis infection. Filtration is time consuming and 
the assessment of contaminants by means of an optical 
sensor does not represent an accurate and reliable as- 
sessment of milk quality. 

[0006] US 4,385,590 relates to filtration of milk, opti- 
cally measuring the retained material, and correlating 
the optical measurement with the occurrence of an in- 
flammatory condition such as mastitis. Filtration is time 
consuming and the correlation of the optical assess- 
ment with mastitis is neither accurate nor reliable. 



[0007] US 3,668,925 relates to a method of filtration 
of milk, characterisation of leukocytes in the retained 
material, and correlation of a high number of leukocytes 
with the occurrence of an inflammatory condition such 
5 as mastitis. However, this method is also time consum- 
ing and unsuitable for use with an automated milking 
system. 

[0008] The prior art also discloses that the electrical 
conductance or capacitance of a milk sample may be 

10 used as an indication of an inflammatory condition in the 
animal being milked. However, alterations in electrical 
conductance or capacitance may have many causes 
and often includes factors that are not related to the oc- 
currence of an inflammatory condition such as mastitis. 

15 [0009] WO 95/22888 relates to the measurement of 
electrical conductance or capacitance, and the correla- 
tion of a certain value of an obtained result with the oc- 
currence of mastitis. 

[001 0] Correlation of electrical conductance or capac- 
20 itance with an inflammatory condition including mastitis 
is also described in US 5,873, 323, US 5,704,311, US 
5,664,521, and US 4,771 ,007. 
[0011] The above methods can be used in combina- 
tion with an automated milking system, albeit with an 
25 unsatisfactory result in terms of speed, accuracy and re- 
liability. The prior art describes additional elaborate and 
complex methods for the assessment of milk quality. 
However, nowhere in the prior art have these additional 
methods been suggested for use in an automated milk- 
so ing system or for aiding the complex decision making 
process of operating an automated milking system. 
Consequently, the prior art has not provided methods 
suitable for assessing somatic cell counts In e.g. an au- 
tomated milking system. 
35 [001 2] Somatic cells per volume of milk represent one 
parameter that is important in the determination of the 
quality of the milk, and conventional methods for direct 
determination of the number of somatic cells per volume 
of milk are mainly based on elaborate and costly tech- 
40 niques such as flow cytometry or advanced microscopy. 
Due to the relative high complexity and cost of the in- 
struments used today, most of the assessments of the 
number of somatic cells in a milk or a milk product ana- 
lyte are carried out on in a laboratory where skilled op- 
45 erators operate the instruments. The laboratory will be 
physically separated from the automated milking sys- 
tem, and the generation of laboratory results is far too 
slow to be of any significant help in regulating the auto- 
mated milking process. 
so [0013] Instruments for performing flow cytometry are 
available, e.g., from Becton, Dickinson and Company, 
Franklin Lakes, US. However, flow cytometry requires 
rather elaborate and high cost equipment, partly be- 
cause of the high accuracy of the flow rate required in 
55 order to give reliable results, and partly because of the 
high sensitivity required in order to detect the weak sig- 
nals from the particles in question during the relative 
short periods of time in which the particles are present 
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in the detector. 

[0014] EP 397583 relates to a cytofluorometric meth- 
od comprising the steps of obtaining a milk sample, con- 
tacting the sample with a fluorophor capable of being 
bound by cellular nucleic acids, passing the sample 
through acapillary tube being in operational contact with 
a laser, and assessing the amount of fluorophor bound 
to nucleic acid, and optionally also the density of the cell 
suspension. An assessment of the number of cells pass- 
ing through the capillary tube is only possible when the 
laser being in operational contact with the capillary tube 
is capable of detecting individual cells. However, due to 
the number of cells being present in milk, an assess- 
ment of individual cells is practically impossible. An as- 
sessment of individual cells would require that a very 
dilute sample was passed through the capillary tube, 
and the time involved in measuring cells in a sufficiently 
large sample volume makes the described method un- 
suitable for use with an automated milking system. 
[0015] GB 2001434 is also based on the correlation 
of the detection of a fluorophor bound to a cellular com- 
ponent with the occurrence of an inflammatory condition 
including mastitis. 

[0016] Another known method for the determination 
of somatic cells in milk is based on the detection of sig- 
nals from particles which are dispersed on the rim of a 
polished rotating disc, one such instrument being avail- 
able from Foss Electric, Hi Herod, Denmark. The accu- 
racy in the assessment of the number of particles using 
this method is dependent on the physical shape of the 
thin film of sample dispersed on the disk, and a high sen- 
sitivity is needed to detect the weak signals from the par- 
ticles in question in the course of the relative short period 
of time in which the particle is present in the detector. 
[001 7] A method for the determination of somatic cells 
in milk based on spreading a film of milk onto a ribbon- 
like film which is then analysed by the means of a mi- 
croscope is described in EP 0 683 395. However, this 
method is likely to require a complex mechanical solu- 
tion in order to work reliably. 
[0018] One method accepted by the International 
Dairy Federation as a reference method for the assess- 
ment of the number of somatic cells in milk is described 
in the International IDF Standard 148A:1 995. The meth- 
od is based on spreading a sample of the milk onto a 
surface where the sample is dried and subsequently 
stained with a dye that is substantially specific for the 
staining of somatic cells. The sample is then submitted 
to an investigation by microscopy and the result is cor- 
related to the number of somatic cells per volume of the 
milk sample. 

[001 9] It is clear from the above that preferred embod- 
iments of the present invention pertaining to the assess- 
ment of the number of somatic cells in milk are associ- 
ated with only a substantially small method error or de- 
viation from the above reference method. This prefera- 
bly includes methods which are either based on the di- 
rect counting of somatic cells or methods based on the 



use of detailed information about the composition of the 
milk, e.g. spectroscopical methods, for the assessment 
of the number of somatic cells in the milk. 
[0020] Consequently, the prior art methods described 
5 herein above are either not sufficiently accurate and re- 
liable for the assessment of the quality of milk in an au- 
tomated milking system, or they are impractical, expen- 
sive to use, and require a skilled technician for correct 
operation conditions and maintenance. None of the prior 
10 art methods are well suited for operation in combination 
with the complex decision making process and manage- 
ment of an automated milking system. It is necessary 
that the assessment of milk quality in an automated milk- 
ing system is quick, accurate and reliable. The regula- 
rs tion process and the system according to the present 
invention provides a much needed quick, accurate and 
reliable assessment of milk quality. 
[0021] The regulation of the handling of milk during 
milking based on the quality of the milk may also be car- 
20 ried out in combination with a visual inspection of the 
milk. Such a visual inspection may be required by law, 
and the inspection may be done manually by an opera- 
tor of the milking apparatus. However, this inspection 
will primarily reveal large biological particles, and/or tex- 
25 tural and/or reological abnormalities that are often 
present in milk from animals suffering from mastitis or 
some similar disease or having a physiological state that 
affects the quality and/or the composition of the milk. 
Accordingly, a visual inspection cannot replace the 
30 method of regulating a milking process according to the 
present invention. 

Description of the Invention 

35 [0022] The present invention offers substantial simpli- 
fication and improvements to the automation of the han- 
dling of milk during milking, compared to present meth- 
ods based e.g. on visual inspection, by offering real- 
time, simple and reliable methods for the assessment 

40 of particles in the milk, such as direct counting of somatic 
cells in the milk, or the determination of morphological 
properties or counting of other biological particles in the 
sample. 

[0023] The method of regulating a milking process ac- 
<5 cording to the invention is based on the determination 
or assessment of at least one property of at least one 
particle type present in the milk, such as the number of 
somatic cells or fragments thereof (wherein said frag- 
ments are understood to be included whenever somatic 
so cells are mentioned in the following), the number of and/ 
or the morphological properties of one or several types 
of biological particles, and preferably also the assess- 
ment of one or more chemical or physical property of 
the milk. The purpose of the assessment is to provide 
55 results that can be used for the substantially real-time 
regulation, or adjustment of, the milking process, and/ 
or the transport of milk during milking. Furthermore, any 
result of the assessment of the milk can be used for reg- 



3 



5 



EP1 126 757 B1 



6 



istration of one or more properties of a veterinary or herd 
management purpose. 

[0024] The present invention makes it possible for an 
operator without any particular skill in this technical field 
to perform the assessment needed for automatic, accu- 
rate and reliable determination of the handling of milk 
during milking. The invention is well suited for the regu- 
lation of the handling of milk, when the animal being 
milked is cow, goat, sheep, buffalo, or any other animal. 
[0025] In one particularly interesting aspect, the 
present invention relates to a method for regulating a 
milking process, said method comprising the steps of 

i) identifying at ieast one volume of milk, 

ii) assessing particles in the identified volume by ei- 
ther 

a) counting of substantially individual somatic 
cells in the volume of milk, or 

b) assessing at least one property of at least 
one biological particle in the volume of milk, 

iii) obtaining at least one result of the assessment 
of particles in the identified volume of milk, 

iv) providing at least one predetermined milk quality 
parameter, 

v) correlating the at least one result obtained in step 
iii) with the predetermined milk quality parameter 
provided in step iv), 

vi) transferring any one or both of 

c) the at least one result obtained in iii), and 

d) the correlation obtained in v) 

to regulating means capable of regulating the milk- 
ing process of at least a portion of the milk being 
milked, and 

vii) regulating the milking process based on any one 
or both of c) the at least one result obtained in iii), 
and d) the con-elation obtained in v). 

[0026] The above method also facilitates assessing 
at ieast one chemical or physical property of the milk, 
said assessment preferably being made substantially si- 
multaneously with the assessment of the particles in the 
identified volume of milk. 

[0027] The method according to the invention is also 
well suited for the assessment of the number of somatic 
cells in milk when the objective of the analysis is to gen- 
erate information used in a heard improvement scheme, 
or when the objective of the analysis is to obtain a quality 
parameter used in a payment scheme. These analyses 



are normally carried out on a central laboratory, by the 
use of complex instruments. 
[0028] The reliable operation of any instrument ac- 
cording to the invention further makes it suited for the 

5 use with an automated milking system, often called au- 
tomatic milking systems, where the milking is carried out 
In an apparatus which is placed where the animals, nor- 
mally cows, goats, sheeps or buffaloes have free ac- 
cess. The milking is activated upon the entering of the 

10 animal in the apparatus and the milking apparatus is op- 
erated, substantially without permanent operator super- 
vision. 

[0029] Accordingly, there is provided in another as- 
pect of the present invention a system for regulating a 
is milking process, said system comprising 

i) detecting means for identifying at least one vol- 
ume of milk, 

ii) means for assessing particles in the identified vol- 
ume by either 

a) counting of substantially individual somatic 
cells in the volume of milk, or 

b) assessing at least one property of at least 
one biological particle in the volume of milk 

iii) storage means for storing and providing at least 
one result of the assessment of particles in the iden- 
tified volume of milk, 

iv) storage means for storing and providing at least 
one predetermined milk quality parameter, 

v) processing means for correlating the at least one 
result provided in iii) to the at least one predeter- 
mined milk quality parameter provided in iv), and 

vi) means for regulating the milking process based 
on the correlation obtained in step v). 

[0030] In one embodiment, the system further com- 
prises means for assessing at least one chemical or 
physical property of the milk, said assessment being 
preferably made substantially simultaneously with the 
assessment of the particles in the identified volume of 
milk. 

[0031] According to the invention, an array of detec- 
tion elements can be utilised in combination with appro- 
priate electronic components, to accomplish the as- 
sessment of somatic cells in a milk or a milk product an- 
alyte material by placing a portion of the analyte materia! 
in a sample compartment, the sample compartment in 
many embodiments of this invention being two windows 
of glass, or other transparent material, separated by a 
spacer with inlet and outlet which allows the sample to 
be replaced between measurements; in one embodi- 
ment, the sample compartment is a tube, substantially 



25 



30 



35 



40 



45 



50 



4 



7 



EP 1 126 757 B1 



8 



circular, or substantially elliptical in profile. The pres- 
ence of a somatic cells will normally cause the signal 
from a detection element to deviate from a normal level, 
e.g. a base-line level, either towards higher signal inten- 
sity or toward lower signal intensity, but for the sake of 
clarity in the following it will be assumed that such devi- 
ation is toward higher signal intensity. 
[0032] The present invention is based on the arrange- 
ment of the sample in such a manner that it extends over 
a "window" of a substantial area and detection of signals 
from the samples in the form of an "image" on an array 
of detection elements, the array of detection elements 
comprising individual elements each of which is capable 
of sensing signals from a part of the sample window ar- 
ea, the array as a whole being capable of sensing sig- 
nals from substantially all of the sample window area, 
or at least a well defined part of the sample window area. 
[0033] As will appear from the following, the arrange- 
ment of the sample and the detection elements in this 
way will allow the determination of the number of the 
somatic cells per volume in a much more simple and 
economic manner, while retaining a high accuracy of the 
determination. Also, as will be explained in the following, 
the use of an array of detection elements "observing" 
an exposed area of the sample makes it possible to use 
quite simple means for generating signals from the sam- 
ple and quite simple and sensitive detection means. 
[0034] Thus, an aspect of the invention can be ex- 
pressed as a method wherein the assessment is an as- 
sessment of the number of somatic cells in a volume of 
liquid milk or a milk product material, the method com- 
prising arranging a sample of the liquid sample material 
in a sample compartment having a wall defining an ex- 
posing area, the wall allowing signals from the sample 
to pass through the wall and to be exposed to the exte- 
rior, forming an image of signals from the sample in the 
sample compartment on an array of detection elements, 
processing the image on said array of detection ele- 
ments in such a manner that signals from said particles 
are identified as distinct from the sample background, 
and, based on the signals from said particles identified 
assessing the number of particles in a volume of said 
liquid sample material. 

[0035] Expressed in a more general way, this aspect 
relates to an assessment of somatic cells in a milk or a 
milk product analyte material, comprising 

arranging a volume of a liquid sample represent- 
ing the analyte material in a sample compartment hav- 
ing a wall part defining an exposing area, the wall part 
allowing electromagnetic signals from the sample in the 
compartment to pass through the wall and to be ex- 
posed to the exterior, 

exposing, onto an array of active detection ele- 
ments, an at least one-dimensional spatial representa- 
tion of electromagnetic signals having passed through 
the wall part from the sample in the sample compart- 
ment, the representation being one which is detectable 
as an intensity by individual active detection elements, 



under conditions which will permit processing of the in- 
tensities detected by the array of detection elements 
during the exposure in such a manner that representa- 
tions of electromagnetic signals from the somatic cells 

s are identified as distinct from representations of electro- 
magnetic signals from background, 

the size of the volume of the liquid sample being 
sufficiently large to permit the assessment of the 
number of somatic cells to fulfil a predetermined require- 

io ment to the statistical quality of the assessment, prefer- 
ably based on substantially one exposure, 

processing the intensities detected by the detec- 
tion elements in such a manner that signals from the 
somatic cells are identified as distinct from background 

is signals, 

and correlating the results of the processing to the 
number of somatic cells in the liquid analyte material. 
[0036] The exposure of the electromagnetic signals 
having passed from the domain onto the array of detec- 

20 tion elements will normally correspond to forming an 
"image" of the domain (such as an exposing area of a 
wall part of a sample compartment) on a two-dimension- 
al array of detection elements, but it is also possible to 
use a one-dimensional spatial representation, obtained 

25 by suitable optical means, in which case the array of de- 
tection elements heed not be more than one-dimension- 
al, such as a linear array of detection elements. In spe- 
cial embodiments, a linear array of detection elements 
can also be used for receiving a two-dimensional image 

30 of electromagnetic radiation, provided the area of each 
element is sufficient to receive. 
[0037] The intensity detected by the array of detection 
elements may be a charge built up due to the electro- 
magnetic radiation, or it may be, e.g., the intensity of a 

35 current passing through the individual element as a re- 
sult of the electromagnetic radiation. 
[0038] The conditions of the exposure with respect to 
the various parameters involved, such as will be ex- 
plained in greater detail below, are adapted so that the 

to intensities detected by the array of detection elements 
can be processed, using suitable processing means, 
typically image processing means and methods, in such 
a manner that the intensities which have been detected 
as representations of electromagnetic signals from the 

45 biological particles are identified as distinct from repre- 
sentations of background signals. 
[0039] The size of the volume of the liquid sample on 
which measurement is made, or from which the particles 
are isolated, should be sufficiently large to permit the 

50 determination of the concentration of somatic cells to ful- 
fil a predetermined requirement to the statistical quality 
of the assessment based on substantially one exposure. 
As will be explained in the following, it is a characteristic 
feature of the present invention that it permits the gath- 

55 ering of sufficient information in one exposure to allow 
a high statistical quality in spite of the fact that the as- 
sessment can be performed in an extremely simple 
manner. One reason for this is that the method of the 
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invention is normally performed using much smaller en- 
largements of the image projected onto the array of de- 
tection elements than has hitherto been considered pos- 
sible, and in some cases even reductions, in contrast to 
enlargements. Fora number of applications, the degree 
of enlargement is just around 1:1, in contrast to most 
automated microscopy methods which use larger en- 
largements and several observations. In connection 
with the present invention, the term "substantially one 
exposure" is to be understood as one exposure or in 
some cases just a few exposures such as two, three or 
four exposures, but the by far preferred embodiment it 
so use just one exposure, such as is made possible by 
the invention. The exposure may, under certain circum- 
stances, be performed as a number of sub-exposures 
before the intensity detected by the array elements is 
processed, but this is normally not necessary or pre- 
ferred. 

[0040] The formation of an image of the sample on 
the array of detection elements may be performed by 
arranging the array of detection elements in close con- 
tact or substantially in close contact with the exterior of 
the exposing wall of the sample compartment, or by us- 
ing an image-forming means, such as a lens comprising 
one or several elements, arranged In the light path be- 
tween the exposing wall of the sample compartment and 
the array of detection elements. 
[0041] Another aspect of the invention relates to a 
method for the regulation of the handling of milk during 
milking, comprising 

acquiring and/or identifying one or more volume 
(s) of milk, for instance by flowing a volume of milk out 
of the main flow of milk, or by allowing a substantially 
defined part of the milk flow to be analysed, 

assessing particles in the volume(s) of milk, the 
assessment being one or more of the following: 

counting of substantially individual somatic cells in 
the volume of milk, assessing one or more proper- 
ties of one or more types of biological particles in 
the volume of milk such as morphological property 
(shape or size) or the number of particles, 
preferably substantially simultaneously assessing 
one or more chemical or physical property of the 
milk, 

transferring at least one result of the assessment 
of particles in the volume of milk, and preferably at least 
one result of the assessment of chemical and physical 
property of the milk to regulating means, capable of reg- 
ulating the handling of at least a portion of the milk being 
milked according to a set of predetermined and/or cal- 
culated parameters, such as limit for the number of so- 
matic cells or particles, and at least one result of the 
assessment of particles in the volume of milk, and pref- 
erably at least one result of the assessment of chemical 
and physical property of the milk. 
[0042] When appropriate the result of the counting of 



individual somatic cells is correlated to a value substan- 
tially representing the number of somatic cells per vol- 
ume of milk, by the use of one or more calculated and/ 
or predetermined parameter(s). To assure the quality of 

5 the assessment of the number of somatic cells the 
number of individual somatic cells counted normally 
should be 2 or more, preferably 4 or more. A further im- 
provement in the quality of the assessment of the 
number of somatic cells can be obtained by counting 

10 more than 1 0, even more than 20 and even as many as 
50 somatic cells or more, if still higher quality is sought 
for the determination of the number of somatic cells 1 00 
or more, sometimes 200 or more, or even 400 or more 
somatic cells should be counted. 

is [0043] Similarly the quality of the assessment of the 
number of somatic cells can be expressed as the rela- 
tive precision error in the counting of the number of in- 
dividual somatic cells, defined as the ratio of the error 
in the assessment (expressed as one standard devia- 

20 tion of repeated measurement) to the obtained number 
of somatic cells, in one preferred embodiment such rel- 
ative precision error is at the most 30%, and in others 
at the most 20%. In embodiments where high precision 
is preferred a relative precision error is at the most 1 5%, 

25 or at the most 1 0%, preferably at the most 5%, and even 
at the most 2%. 

[0044] Further the quality of the assessment of the 
number of somatic cells can be expressed as relative 
error of accuracy, defined as the ratio of the error in the 
30 assessment (expressed as one standard deviation of 
accuracy) to the obtained number of somatic cells. Often 
it is preferred that error of accuracy is at the most 30%, 
while other embodiments preferably have error of accu- 
racy at the most 20%, or at the most 15%. In embodi- 
es ments were high accuracy is preferred, an error of ac- 
curacy of at the most 1 0% is preferred, even at the most 
5%, or as low as at the most 2%. 
[0045] When assessing biological particles in the milk 
the particles often have diameter of more than 0.1 mm, 
40 or even more than 0.5 mm, or more than 1 mm. Still larg- 
er particles, such as those having diameter of more than 
2 mm, and even those with diameter of more than 5 mm 
can be used in preferred embodiment of the present in- 
vention. These biological particles are often particles 
45 containing protein, particles containing somatic cells or 
particles containing body tissue. 
[0046] One quality parameter of milk is the presence 
of blood in the milk, and one preferred embodiment of 
the present invention is based on the assessment of the 
so number of blood particles. 

[0047] Besides the assessment of particles, the as- 
sessment of one or more chemical properties such as 
the measurement of the concentration of one or more 
of: fat, protein, lactose, citric acid, urea, haemoglobin, 
55 ketones, carbon dioxide, oxygen, pH, potassium, calci- 
um, sodium is preferred in order to improve the quality 
of determination of the handling of milk. Similarly the as- 
sessment of one or more physical properties is the 
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measurement of one or more of: temperature, conduc- 
tivity, light scatter is often preferred. 
[0048] Due to the fact that the milk from individual 
quarters or teats can have different properties, it is often 
preferred to be able to perform: the assessment of the 
number of individual somatic cells and/or the correlation 
of the counting to a value substantially representing the 
number of somatic cells per volume of milk, the assess- 
ment of one or more b iologica! particles, the assessment 
of one or more chemical properties, the assessment of 
one or more physical properties, separately for one or 
more individual quarters). Similarly it is often of interest 
to regulate the handling of the milk from individual quar- 
ters individually when regulating the handling of milk 
during milking. 

[0049] In many preferred embodiments the assess- 
ment of particles in the milk, and/or the assessment of 
one or more chemical or physical property of the milk is 
done substantially before and/or after the identification 
of the individual animal being milked. Often such iden- 
tification could be done by identification means reading 
one or more data carried by the individual animal. Hav- 
ing identified the individual animal it could be advanta- 
geous to decide whether the animal were to be milked, 
this decision could be determined by determination 
means, the determination means taking into account the 
identification of the animal and one or more information 
concerning the time(s) of previous milking and/or one or 
more information concerning the health of the animal. 
[0050] The regulation of the handling of milk accord- 
ing to the present invention preferably results in direct- 
ing the flow of milk from at least one inlet to one or more 
storage means and/or outlets. The flow of milk prefera- 
bly enters the automated milking system through at least 
one teat cup that is applied to the teats of the udder of 
the animal to be milked. The at least one teat cup is pref- 
erably operated by means of a sensor means sensing 
the position of the udder of the animal. The at least one 
teat cup preferably comprises four separate inlets. This 
makes it possible to assess somatic cells in a milk sam- 
ple originating from individual teats. Consequently, the 
individual assessment performed for each teat makes it 
possible to regulate said milking process based on an 
assessment of somatic cells in milk originating from 
each individual teat. 

[0051 ] The regulation may be performed by a regula- 
tion means such as an automatic valve operably linked 
e.g. to one or more of a storage means for storing and 
providing at least one result of the assessment of parti- 
cles and a storage means for storing and providing at 
least one predetermined miik quality parameter. Alter- 
natively, the regulation means such as an automatic 
valve may be operable linked to a processing means for 
correlating said at least one result of the assessment to 
said at least one predetermined milk quality parameter. 
Irrespective of the linkage of the regulation means to 
said at least one storage means or a processing means, 
the regulation of the milking process is based on per- 



forming a real-time assessment of e.g. the number of 
somatic cells in a flow of milk through an automated 
milking system, and regulating the automated milking 
process preferably at least substantially simultaneous 

5 with said real-time assessment of e.g. somatic cells. 
[0052] The real-time assessment and regulation re- 
sults in an quick, accurate and reliable handling of the 
milk flow through the automated milking system. The 
opening and closing of at least one valve directs the flow 

'0 of milk and ensures that a maximum volume of milk of 
a predetermined quality passes through the milking sys- 
tem to a storage means for milk for consumption, where- 
as only a minimum amount of e.g. mastitis infected milk 
is physically separated from the milk of good quality that 

15 is intended for consumption or further processing. 
[0053] The assessment of somatic cells in the milk be- 
ing milked may be performed by analysing a main milk 
flow passing through said automated milking system. 
However, the assessment of somatic cells may also be 

20 performed by analysing an auxiliary milk flow passing 
through a particular section of said automated milking 
system equipped with detection means capable of per- 
forming e.g. automated microscopy. The assessment of 
somatic cells may also take place in a chamber being 

25 operably linked to one or both of said main and auxiliary 
milk stream. The linkage of said chamber with said milk 
flow may be an automatic valve that permits the milk 
flow to enter the chamber at predetermined time points. 
The milk in the chamber may be discarded following the 

30 assessment or it may be redirected back into the main 
or auxiliary milk flow. 

[0054] The volume of the sample to be analysed is a 
product of the assessment volume and the flow of milk 
through said assessment volume. The assessment vol- 

35 ume may be defined e.g . by the dimensions of the main 
milk flow or the auxiliary milk flow. The dimensions may 
also be a predetermined value or a set of predetermined 
values characteristic for the detection means chosen for 
the assessment of the number of e.g. somatic cells in 

40 the milk flow being analysed. 

[0055] The detection means are preferably capable of 
forming an image of at least one signal originating from 
at least one somatic cell or at least one property of at 
least one biological particle comprised in the milk flow. 

45 The image formed from at least one signal may be fur- 
ther processed in order to differentiate a signal repre- 
senting the presence of at least one somatic cell in said 
milk flow being assessed from any signal attributable to 
background "noise". Having performed this further 

so processing it is possible to assess the number of e.g. 
somatic cells in the milk flow being analysed by means 
of identifying somatic cells in substantially individual 
numbers based on the processed image. 
[0056] The assessment of somatic cells based on the 

55 presentation of a processed image identifying somatic 
cells in a milk flow sample in substantially individual 
numbers will depend on the detection means employed 
for obtaining and processing the signal originating from 
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the milk sample. It may be desirable to add an enhancer 
capable of enhancing said signal. An enhancer is pref- 
erably added to a milk sample in the separate chamber, 
and the sample including the enhancer is discarded af- 
ter signal detection and/or processing. 
[0057] In one preferred embodiment of the invention, 
the signal, or a part thereof, is processed to generate a 
profile of a milk sample for wave lengths in the mid-IR 
range, i.e. from about 1100 nm to about 2500 nm. The 
mid-IR range generate results of a more component- 
specific nature than near-IR range. 
[0058] An optimal regulation of the handling of milk in 
relation to a set of predetermined milk quality parame- 
ters preferably allow according to one preferred embod- 
iment a correct regulation of handling of milk in at least 
85%, or even in at least 90% of the performed milkings. 
Still other embodiments allow correct regulation of the 
milk in at least 95% of the milkings, and even in at least 
98% of the milkings. 

[0059] For the purpose of heard management it is of 
interest to store at least one of the results of the assess- 
ment of the volume of milk by transferring the at least 
one of the results to a storage means, preferably where 
the result is/are identified by identification of the animal 
and the data of the storage means is available to com- 
puting means. 

[0060] As mentioned previously it is of importance to 
be able to control the handling of milk during milking 
when the milking apparatus is a automatic milking sys- 
tem. 

[0061] The assessment of particles, such as the 
counting of somatic cells, or the determination of size 
and/or shape of biological particles, can, according to 
the present invention, be performed by means of auto- 
mated microscopy methods. In particular, when the as- 
sessment of particles is performed by automated micro- 
scopy, this could be performed by creating a spatial im- 
age representation of electromagnetic irradiation from 
an exposing domain containing a sample of the milk and 
performing a quantitated detection of the image. In order 
to assure preferred quality of the assessment of parti- 
cles, the volume of the liquid sample from which elec- 
tromagnetic radiation irradiated is detected is preferably 
in the range between 0.01 |xi and 20 u.l or more prefer- 
ably in the range between 0.04 \l\ and 4 pJ. 
[0062] For the assessment of particles it is often pre- 
ferred that the signal which is detected is a signal which 
is substantially caused by attenuation of electromagnet- 
ic signal, and/or by emission of electromagnetic irradia- 
tion by photoluminescence, the attenuation and/or the 
photoluminescence being associated to one or more 
molecules which is/are a part of the particles. Still it is 
often preferred that the signal which is detected for the 
assessment of particles substantially originates from 
one or several types of molecules which bind to, are re- 
tained within, or interact with, the particles, such mole- 
cules being added to the sample before or during expo- 
sure of electromagnetic signals, the molecules being 



molecules giving rise to one or several of the following 
phenomena: attenuation of electromagnetic radiation, 
photoluminescence when illuminated with electromag- 
netic radiation, scatter of electromagnetic radiation, ra- 

5 man scatter. The particles are preferably somatic cells 
and the molecules are preferably DNA and/or proteins. 
[0063] For this purpose it is often an advantage to add 
an effective amount of one or more nucleic acid dyes 
and/or one or more potentiometric membrane dyes. Fur- 

10 thermore, many such chemicals are considered hazard- 
ous or where environmental exposure should be mini- 
mised, it is preferred to add chemicals in reduced quan- 
tity and therefore when a nucleic acid dye or nucleic acid 
dyes is/are added an amount of 0.3-30 u.g per ml of the 

is sample is preferably used. When considering nucleic 
acid dyes those are preferably selected from the group 
consisting of: phenanthridines (e.g. ethidium bromide 
CAS#: 123945-8, propidium iodide CAS#: 
25535-1 6-4), acridine dyes (e.g. acridine orange CAS#: 

20 65-61-2/CAS#: 10127-02-3), cyanine dyes (e.g. TO- 
TO™-1 iodide CAS#: 1 43 41 3-84-7 - Molecular Probes, 
YO-PRO™-1 iodide CAS#: 152 068-09-2 -Molecular 
Probes), indoles and imidazoles (e.g. Hoechst 33258 
CAS#: 023 491-45-4, Hoechst 33342 CAS#: 023 

25 491 -52-3, DAPI CAS#: 2871 8-90-3, DIPI (4',6-(diimida- 
zolin-2-yl)-2-phenyl-indole)). More preferably the nucle- 
ic acid dye added is propidium iodide CAS#: 
25535-16-4. When the chemical component is a poten- 
tiometric membrane dye it can be one or several of the 

30 following, but not limited to: Rhodamine-123, Oxonol V. 
[0064] Often it is possible to enhance the effect of any 
dye added, by the addition of one or more chemical or 
reagents, such as by adding t-Octylphenoxypolyethox- 
yethanol (Triton X-100). In order to assure secure fixa- 

35 tion of any chemical, thus avoiding spilling, it is found 
that there is advantage when adding any chemical to 
the sample that such addition of chemicals is on a sub- 
stantially solid, and/or substantially non-aqueous, and/ 
or substantially freeze dried form. When any chemical 

40 js added on solid, non-aqueous or freeze dried form it 
can be of interest to enhance the rate of dissolution or 
solubilisation for instance by adding one or more types 
of organic or inorganic salts. 
[0065] Concerning the assessment of any chemical 

45 constituent in a sample such assessment is preferably 
based on spectrophotometric measurement, the spec- 
trophotometric measurement being, e.g., one or several 
of; mid-infrared attenuation, near-infrared attenuation, 
visible attenuation, ultra-violet attenuation, photolumi- 

50 nescence, raman scatter, nuclear magnetic resonance. 
Another preferred method of assessment of chemical 
constituent is based on potentiometric measurement, 
preferably by the use of an ion selective electrode. 
[0066] In order to minimise the effect of the addition 

55 of any chemicals on the volume of the sample, for in- 
stance due to dilution, it is preferred that the reagents 
or chemical which are added are on a substantially solid, 
and/or substantially non-aqueous, and/or substantially 
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freeze dried form. 

[0067] When adding any chemicals the sample com- 
partment Is often an integrated part of a device further 
comprising a reagent container, said reagent container 
containing one or several reagent component(s). 5 
[0068] Since it is of interest to be able to make the 
decision of the preferred method of handling of the milk, 
it is preferred that at least a part of the volume of milk 
being assessed is a collected substantially at the begin- 
ning of milking, preferably before 100 ml of milk have io 
been milked, more preferably before 20 ml of milk have 
been milked, more preferably before 5 ml of milk have 
been milked. Another also preferred method, for in- 
stance when the substantially entire volume of milk be- 
ing milked is contained in a temporary storage means « 
until the milking is at least substantially completed, is 
that the milk being assessed is collected substantially 
during the entire milking, preferably where the compo- 
sition of the milk is a substantial representation of the 
entire milk being milked. Similar results can be obtained 20 
through another preferred embodiment, where the vol- 
ume of milk being assessed is collected at different 
times during milking, preferably where the result of one 
or more assessment can be correlated to the property 
of the entire milk being milked. 25 
[0069] Since the determination of the method of han- 
dling of the milk, is preferably done substantially auto- 
matically, or at least with minimal manual supervision, it 
is a clear advantage to assure highest possible reliability 
of any assessment of the milk. One aspect which might 30 
influence the reliability of any assessment is possible 
contamination of any part of the system used for the as- 
sessment, in particular any domain which holds milk be- 
ing determined. In one preferred embodiment of the 
present invention, the determination used for the as- 35 
sessment of particles, or chemical or physical property 
of milk is performed in a substantially disposable device, 
preferably where the device is discarded or disposed of 
after the assessment of a predetermined number of vol- 
umes of milk. By discarded or disposed of it is under- *o 
stood that the device is not used for any further assess- 
ment, at least not until cleaning, regeneration or at least 
manual or automatic inspection has taken place. One 
preferred method is to discard or dispose of such dis- 
posable device is when it becomes at least partially 45 
blocked. When considering if a device is blocked it is 
understood that this might be when obstruction of flow 
or obstruction of the exposure of electromagnetic irradi- 
ation is detected. Another preferred method is to discard 
or dispose of such disposable device in the event it has so 
become substantially empty of any chemical or reagent 
used for the assessment. Such disposable device can 
be considered substantially empty, for instance when 
the amount of any chemicals or reagents present is sub- 
stantially not adequate to perform reliable assessment, ss 
[0070] Due to many aspects of the determination of 
any signal used for the assessment of the milk, it can 
become difficult to flow the sample into or through at 



least a part of the detection system (e.g. any domain 
from which signals are irradiated), for instance if diam- 
eter or thickness preferred for the determination is so 
small that it can have impact on the flow of the sample, 
in such case it is often preferred that at least one phys- 
ical dimension of the domain substantially partly deter- 
mines the volume of the domain, and where the at least 
one physical dimension is substantially different during 
at least a part of any period when a sample is introduced 
to the domain and at least a part of any period when a 
measurement or detection is performed, preferably 
where the effect is such that the volume of the domain 
is substantially larger during at least a part of any period 
when a sample is introduced to the domain than in at 
least a part of any period when a measurement or de- 
tection is performed. Thus it could be possible to flow 
the sample into the domain prior to detection while the 
dimension is large and then reduce the dimension prior 
to determination. In particular it is preferred that the vol- 
ume during at least a part of any period when a sample 
is introduced to the domain is at least 10% larger than 
the volume during at least a part of any period when a 
measurement or detection is performed, preferably 
where the volume is 25% larger, more preferably where 
the volume is 50% larger, more preferably where the vol- 
ume is 1 00% larger, more preferably where the volume 
is 200% larger, more preferably where the volume is 
400% larger. 

[0071] In many preferred embodiments of the present 
invention at least one of the assessments of particles, 
or chemical or physical property of milk is activated or 
controlled by the controlling means controlling the milk- 
ing. Furthermore it is often preferred that such assess- 
ment is performed without substantially any human in- 
tervention. 

[0072] A number of embodiment and variants of the 
invention appear from the figures and examples which 
follow. 

[0073] With these and other objects in view, which will 
become apparent to one skilled in the art as the descrip- 
tion proceeds, this invention resides in the novel con- 
struction, combination, arrangement of parts and meth- 
od substantially as hereinafter described, and more par- 
ticularly defined by the appended claims, it being under- 
stood that changes in the precise embodiments of the 
herein disclosed invention are meant to be included as 
come within the scope of the claims. 

Brief Description of the Drawings 

[0074] 

FIG. 1 illustrates a method and a system used for 
the determination of the handling of milk during 
milking. 
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Example 1 

A method and a system for controlling milk handling 
during milking 

5 

[0075] Figure 1 illustrates a method and a system for 
the handling of milk during milking including embodi- 
ments of the present invention. The method and the sys- 
tem are with the appropriate modifications applicable for 
milking where the milking is supervised manually and 10 
also for milking where the milking is automatically su- 
pervised and controlled. Figure 1 shows the flow of milk 
and/or the animal being milked as well as the flow of 
information and/or control. 

[0076] The animal being milked enters the milking 15 
system through the entrance 102, which can either be 
a physical entrance, e.g. to a automatic milking system, 
or an imaginary entrance/initiation of/to the milking sys- 
tem. The entrance can be controlled by controlling 
means 101 . Then the animal is identified by identifica- 20 
tion means 103 and the results of the identification are 
made available to the controlling means. Based on the 
identification, and preferably also other information, 
such as time and date of previous milking of the animal 
being identified, the animal is either allow to leave the 25 
system through the exit 111 if milking is not required, or 
the milking process is initiated. 
[0077] Normally the first steps in the milking process 
is the preparation of the animal. This can include wash- 
ing and/or cleaning of the teats, usually followed by dry- 30 
ing of the teats. During the preparation small volumes 
of the milk can be collected and particles in this sample 
are assessed 1 04 in order to gather information about 
the quality of the milk, with the objective to aid in the 
controlling of the milking and/or the controlling of the 35 
handling of the milk. Such assessment can be counting 
of somatic cells, counting and/or identification of blood 
particles, counting and/or identification of large biologi- 
cal particles in the milk, preferably assessment of at 
least two properties or parameters being performed. In 40 
addition one or several chemical or physical properties 
of the milk can be assessed 105. The result of the as- 
sessment of particles and optionally the results from the 
assessment of chemical or physical property are made 
available to the controlling means making it possible to *s 
determine the controlling of the milking or the handling 
of the milk. The assessment and the controlling can be 
done separately for each quarter being milked or by 
treating all quarters in the same manner. 
[0078] When the preparation is completed the milking so 
107 can be initiated. At any time during the milking a 
sample can be taken or identified and assessed. The 
result of the assessment can be made available to the 
controlling means allowing adjustment in the controlling 
of the milking or the handling of the milk. This can be ss 
done separately for each quarter being milked or by 
treating all quarters in the same manner. Preferably 
samples substantially representing the entire milk being 
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milked are collected and analysed individually and/or 
analysed combined thus giving results which at least 
substantially reflect the property of the combined entire 
milk being milked. This can be done separately for milk 
from each quarter being milked or for combined milk 
from all quarters. 

[0079] The milk from the milkin g can either be di rected 
to one or several temporary milk storage means 1 09 or 
to one or several milk storage means and/or outlets 1 1 0 
the flow of milk being controlled by the controlling 
means. Samples from the temporary milk storage 
means and/or milk storage means and/or outlets can be 
collected and submitted to assessment of particles and/ 
or chem ical or physical properties. The results of the as- 
sessments are made available to the controlling means 
and the controlling of the milking and/or the controlling 
of the handling of the milk can be based on these results. 
For instance any milk In the temporary storage means 
can be transferred to one or several storage means and/ 
or outlets based on the results from assessments of 
samples taken from the temporary storage means and/ 
or the storage means and/or outlets, e.g. when the ob- 
jective is to adjust any property of the milk in a storage 
mean in reference to a predetermined level of the prop- 
erty, e.g. the property being the number of somatic cells 
per volume of the milk. 

[0080] Any result obtained during the preparation 
and/or the milking can be made available to data storage 
means 1 08. The data can then be made available to the 
controlling means or it can be used for herd manage- 
ment purposes. 

[0081] When the milking is ended the animal leaves 
the milking system through the exit. 

Example 2 

Principle for the assessment of the number of 
particles in a volume of milk according to the 
present Invention. 

[0082] One method of assessing particles in milk ac- 
cording to the invention is described in the following. 
[0083] The milk solution is placed in the sample com- 
partment by use of a peristaltic pump that is situated 
down-stream from the sample compartment. A valve is 
placed in the flow system immediately adjacent to the 
sample compartment in order to reduce the movement 
of the sample In the sample compartment. 
[0084] The assessment of the number of particles in 
a volume of milk is performed on an instrument accord- 
ing to the present invention, equipped with an excitation 
module comprising a halogen light source, OSRAM 
-64255 (BV, 20W Photo Optic Lamp), an optical filter, 
Ferroperm SWP550 (double sided interference filter on 
a 2 mm substrate (Hoye, BG-39) which absorbs infra- 
red radiation) and a heat absorbing filter, (Schott KG5, 
3 mm in thickness), and a detection module comprising 
a focusing lens, standard x4 microscope objective with 
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numerical aperture of 0.10, arranged in such a way as 
to give a magnification of approximately x1 on the sen- 
sor elements, an optical filter, (SchottOG590, thickness 
3 mm), and a heat absorbing filter, Schott KG5 (3 mm 
in thickness), and a CCD detector, SONY-CX 046 BL. 5 
[0085] A portion of the milk solution is placed between 
two substantially parallel plates of glass, placed approx- 
imately in the focus plane of the detection module, and 
Irradiated by excitation light emitted from the excitation 
module. The distance between the two parallel glass 10 
plates is approximately 100 ujti. The volume being de- 
tected by the detection module, defined by the size of 
the CCD, the magnification used, and the distance be- 
tween the parallel glass plates is equivalent to approxi- 
mately 1 u.l, thus containing approximately 0.5u.l of milk. '5 
[0086] Each observation may be based on the meas- 
urement of at least one portion of the milk solution. 



Claims 20 

1. A method for regulating a milking process, said 
method comprising the steps of 

i) identifying at least one volume of milk, 25 

ii) assessing particles in the identified volume 
by either 

a) counting of substantially individual so- to 
matic cells in the volume of milk, or 

b) assessing at least one property of at 
least one biological particle in the volume 
of milk, 

35 

Hi) obtaining at least one result of the assess- 
ment of particles in the identified volume of 
milk, 

iv) providing at least one predetermined milk to 
quality parameter, 

v) correlating the at least one result obtained in 
step iii) with the predetermined milk quality pa- 
rameter provided in step iv), 45 

vi) transferring any one or both of 

c) the at least one result obtained in iii), and 

so 

d) the correlation obtained in v) 

to regulating means capable of regulating 
the milking process of at least a portion of the 
milk being milked, and ss 

vii) regulating the milking process based on any 
one or both of c) the at least one result obtained 



in iii), and d) the correlation obtained in v). 

2. A method according to claim 1 , said method further 
comprising assessing one or more chemical or 
physical property of the milk, said assessment pref- 
erably being made substantially simultaneously 
with the assessment of the particles in the identified 
volume of milk. 

3. A method according to claim 1 , wherein the assess- 
ment of particles is the counting of biological parti- 
cles present in the milk, the biological particles hav- 
ing diameter of more than 0.1 mm, preferably the 
biological particles having diameter of more than 
0.5 mm, more preferably the biological particles 
having diameter of more than 1 mm, more prefera- 
bly the biological particles having diameter of more 
than 2 mm, more preferably the biological particles 
having diameter of more than 5 mm. 

4. A method according to claim 1 or 3, wherein the bi- 
ological particles are one or several of: particles 
containing protein, particles containing somatic 
cells, particles containing body tissue. 

5. A method according to claim 1 , wherein the assess- 
ment of particles is the counting of blood particles. 

6. A method according to claim 2, wherein the assess- 
ment of one or more chemical properties is the es- 
timation of the concentration and/or the level of one 
or more of: fat, protein, lactose, citric acid, urea, 
haemoglobin, ketones, carbon dioxide, oxygen, pH, 
potassium, calcium, sodium. 

7. A method according to claim 2, wherein the assess- 
ment of one or more physical properties is the 
measurement of one or more of: temperature, con- 
ductivity, light scatter. 

8. A method according to any of claims 1 to 5, wherein 
the counting of the number of individual somatic 
cells and/or the assessment of one or more parti- 
cles is done for one or more individual quarter(s), 

9. A method according to any of claims 1 or 6 to 7, 
wherein the assessment of one or more chemical 
properties and/or the assessment of one or more 
physical property is done for one or more individual 
quarter(s). 

10. A method according to any of the preceding claims, 
wherein the regulation of the handling of the milk is 
done individually for milk from one or more quarter 
(s). 

1 1 . A method according to any of the preceding claims, 
wherein the assessment of particles in the milk, 



11 



21 



EP 1 126 757 B1 



22 



and/or the assessment of one or more chemical or 
physical property of the milk is done substantially 
before and/or afterthe identification of the individual 
animal being milked, preferably where the identifi- 
cation is done by identification means reading one 5 
or more data carried by the individual animal. 

1 2. A method according to any of the preceding claims, 
wherein the regulation of the handling of the milk is 
directing the milk to one or more storage means 10 
and/or outlets. 

1 3. A method according to any of the preceding claims, 
wherein at least one of the result of the assessment 

of the volume of milk is/are transferred to a storage 1* 
means, preferably where the result is/are identified 
by identification of the animal, the data of the stor- 
age means being available to computing means. 

1 4. A method according to any of the preceding claims, 20 
wherein the assessment of particles Is performed 

by automated microscopy performed by creating a 
spatial image representation of electromagnetic ir- 
radiation from an exposing domain containing a 
sample of the milk and performing a quantitated de- 25 
tection of the image. 

1 5. A method according to any of the preceding claims, 
wherein the volume of the liquid sample from which 
electromagnetic radiation is irradiated is detected is 30 
in the range between 0.01 uJ and 20 uJ, preferably 

in the range between 0.04 uJ and 4 uJ. 

16. A method according to any of the preceding claims, 
wherein the signal which is detected for the assess- 35 
ment of particle is a signal which is substantially 
caused by attenuation of electromagnetic signal, 
and/or by emission of electromagnetic irradiation by 
photoluminescence, the attenuation and/or the 
photoluminescence being associated to one or *o 
more molecules which is/are a part of the particle, 
preferably where the particles are somatic cells and 
where the molecules are DNA and/or proteins. 

1 7. A method according to any of the preceding claims, 45 
wherein the signal which is detected for the assess- 
ment of particles substantially originates from one 

or several types of molecules of types which bind 
to, are retained within, or interact with, the particles, 
such molecules being added to the sample before so 
or during exposure of electromagnetic signals, the 
molecules being molecules giving rise to one or 
several of the following phenomena: attenuation of 
electromagnetic radiation, photoluminescence 
when illuminated with electromagnetic radiation, 55 
scatter of electromagnetic radiation, raman scatter. 

18. A method according to claim 17, wherein an effec- 



tive amount of one or more nucleic acid dyes and/ 
or one or more potentiometric membrane dyes is 
added. 

19. A method according to claim 18, wherein there is/ 
are added one or more nucleic acid dyes selected 
from the group consisting of: phenanthridines (e.g. 
ethidium bromide CAS#: 1239-45-8, propidium io- 
dide CAS#: 25535-16-4), acridine dyes (e.g. acrid- 
ine orange CAS#: 65-61 -2/CAS-1 01 27-02-3), cya- 
nine dyes (e.g. TOTO™-1 Iodide CAS#: 143 
413-84-7 -Molecular Probes, YO-PRO™-1 iodide 
CAS#: 152 068-09-2 -Molecular Probes), indoles 
and imidazoles (e.g. Hoechst 33258 CAS#: 023 
491-45-4, Hoechst 33342 CAS#: 023 491-52-3, 
DAPI CAS#: 28718-90-3, DIP) (4\6-(diimidazolin- 
2-yl)-2-pheny!indoIe)) t preferably wherein the nu- 
cleic acid dye added is propidium iodide CAS#: 
25535-16-4. 

20. A method according to any of the preceding claims 
1 7 to 1 9, wherein any chemical added has the effect 
of aiding in the binding of one or more dyes to a 
particle, preferably such chemical being t-Octylphe- 
noxypotyethoxyethanol (Triton X-100). 

21 . A method according to any of the preceding claims 
1 7 to 1 9, wherein any chemical added has the effect 
of increasing the rate of dissolution or solubilisation 
of any chemical on substantially solid, and/or sub- 
stantially non-aqueous, and/or substantially freeze 
dried form, preferably such chemical being one or 
more types of organic or inorganic salts. 

22. A method according to any of the preceding claims, 
wherein the assessment of any chemical property 
is based on spectrophotometric measurement, the 
spectrophotometric measurement being, e.g., one 
or several of; mid-infrared attenuation, near-infra- 
red attenuation, visible attenuation, ultra-violet at- 
tenuation, photoluminescence, raman scatter, nu- 
clear magnetic resonance and/or wherein the as- 
sessment of any chemical property is based on po- 
tentiometric measurement, preferably by the use of 
an ion selective electrode. 

23. A method according to any of the preceding claims, 
wherein the volume of milk being assessed is a 
sample of milk which is undiluted, except for the ad- 
dition of the reagents used in the assessment, pref- 
erably the reagents being on a substantially solid, 
and/or substantially non-aqueous, and/or substan- 
tially freeze dried form. 

24. A method according to any of the preceding claims, 
wherein at least a part of the volume of milk being 
assessed is acquired and/or identified substantially 
at the beginning of milking, preferably before 100 
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ml of milk have been milked, more preferably before 
20 ml of milk have been milked, more preferably be- 
fore 5 ml of milk have been milked. 

25. A method according to any of the preceding claims, 
wherein at least one of the assessment of particles, 
or chemical or physical property of milk is performed 
in a substantially disposable device, preferably 
where the device is discarded or disposed of after 
the assessment of a predetermined number of vol- 
umes of milk, and/or is disposed of in the event it 
becomes at least partially blocked, and/or is dis- 
carded or disposed of in the event it has become 
substantially empty of any chemical or reagent used 
for the assessment. 

26. A method according to any of the preceding claims, 
wherein at least one of the assessment of particles, 
or chemical or physical property of milk is performed 
in a domain where at least one physical dimension 
of the domain substantially partly determines the 
volume of the domain, and where the at least one 
physical dimension is substantially different during 
at least a part of any period when a sample is intro- 
duced to the domain and at least a part of any period 
when a measurement or detection is performed, 
preferably where the effect is such that the volume 
of the domain is substantially larger during at least 
a part of any period when a sample is introduced to 
the domain than in at least a part of any period when 
a measurement or detection is performed. 

27. A method according to any of the preceding claims, 
wherein at least one of the assessment of particles, 
or chemical or physical property of milk is activated 
or controlled by the controlling means controlling 
the milking. 

28. A system for regulating a milking process, said sys- 
tem comprising 

i) detecting means for identifying at least one 
volume of milk, 

ii) means for assessing particles in the identi- 
fied volume by either 

a) counting of substantially Individual so- 
matic cells in the volume of milk, or 

b) assessing at least one property of at 
least one biological particle in the volume 
of milk 

iii) storage means for storing and providing at 
least one.resuit of the assessment of particles 
in the identified volume of milk, 

iv) storage means for storing and providing at 



least one predetermined milk quality parame- 
ter, 

v) processing means for correlating the at least 
5 one result provided in iii) to the at least one pre- 
determined milk quality parameter provided in 
iv), and 

vi) means for regulating the milking process 
w based on the correlation obtained in step v). 

29. A system according to claim 28, said system further 
comprising means for assessing at least one chem- 
ical or physical property of the milk, said assess- 
es ment being preferably made substantially simulta- 
neously with the assessment of the particles in the 
identified volume of milk. 

30. A system according to claim 28, wherein the as- 
20 sessment of one or more chemical properties is the 

estimation of the concentration and/or the level of 
one or more of: fat, protein, lactose, citric acid, urea, 
haemoglobin, ketones, carbon dioxide, oxygen, pH, 
potassium, calcium, sodium. 

25 

31. A system according to claim 28, wherein the as- 
sessment of one or more physical properties is the 
measurement of one or more of: temperature, con- 
ductivity, light scatter. 

30 

32. A system according to any of the claims 28 to 29, 
wherein the assessment of individual somatic cells 
and/or the correlation of the counting to a value sub- 
stantially representing the number of somatic cells 

35 per volume of milk is done for one or more Individual 
quarters). 

33. A system according to any of the preceding claims 
28 to 32, wherein the regulation of the handling of 

40 the milk is done individually for milk from one or 
more quarters). 

34. A system according to any of the preceding claims 
28 to 33, further comprising detection means for 

45 identifying the animal and one or more information 
concerning the time of previous milking and/or one 
or more information concerning the health of the an- 
imal. 

so 35. A system according to any of the preceding claims 
28 to 34, wherein the regulation of the handling of 
the milk is directing the milk to one or more storage 
means and/or outlets. 

55 36. A system according to any of the preceding claims 
28 to 35, wherein at least one of the result of the 
assessment of the volume of milk is/are transferred 
to a storage means, wherein the result of identifica- 
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tion of the animal is stored, the data of the storage 
means being available to computing means. 

37. A system according to any of the preceding claims 
28 to 36, wherein the milking apparatus is a auto- 
matic milking system. 

38. A system according to any of the preceding claims 
28 to 37, wherein the assessment of particles is per- 
formed by automated microscopy performed by cre- 
ating a spatial image representation of electromag- 
netic irradiation from an exposing domain contain- 
ing a sample of the miik and performing a quantitat- 
ed detection of the image. 

39. A system according to any of the preceding claims 
28 to 38, wherein the volume identified is in the 
range between 0.01 u.l and 20 u.l, preferably in the 
range between 0.04 uJ and 4 uJ. 

40. A system according to any of the preceding claims 
28 to 39, wherein the assessment of any chemical 
property is based on spectrophotometry measure- 
ment, the spectrophotometric measurement being, 
e.g., one or several of; mid-infrared attenuation, 
near-infrared attenuation, visible attenuation, ultra- 
violet attenuation, phototuminescence, raman scat- 
ter, nuclear magnetic resonance, and/or wherein 
the assessment of any chemical property is based 
on potentiometric measurement, preferably by the 
use of an ion selective electrode. 

41. A system according to any of the preceding claims 
28 to 40, wherein the volume of milk being assessed 
is a coilected at different times during milking, pref- 
erably where the result of one or more assessment 
can be correlated to the property of the entire milk 
being milked. 

42. A system according to any of the preceding claims 
28 to 41 , comprising a substantially disposable de- 
vice comprising a sample compartment. 

43. A system according to any of the preceding claims 
28 to 42, wherein at least one of the assessment of 
particles, or chemical or physical property of milk is 
performed in a domain where at least one physical 
dimension of the domain substantially partly deter- 
mines the volume of the domain, and where the at 
least one physical dimension is substantially differ- 
ent during at least a part of any period when a sam- 
ple is introduced to the domain and at least a part 
of any period when a measurement or detection is 
performed, preferably where the effect is such that 
the volume of the domain is substantially larger dur- 
ing at least a part of any period when a sample is 
introduced to the domain than in at least a part of 
any period when a measurement or detection is per- 



formed. 

44. A system according to any of the preceding claims 
28 to 43, wherein at least one of the assessment of 
s particles, or chemical or physical property of milk is 
activated or controlled by the controlling means 
controlling the milking. 



10 Patentansprflche 

1. Verfahren zum Regeln eines Meikprozesses, um- 
fassend die Schritte: 

15 I) Bestimmen wenigstens eines Milchvolu- 

mens, 

ii) Beurteilen von Partikeln in dem bestimmten 
Volumen entweder 

20 

a) durch Zfihlen von im wesentlichen indi- 
viduellen somatischen Zellen im Milchvo- 
lumen, Oder 

25 b) durch Beurteilen wenigstens einer Ei- 

genschaft von wenigstens einem biologi- 
schen Partikel in dem Milchvolumen, 

iii) Erhalten wenigstens eines Beurteiiungser- 
30 gebnisses der Partikel in dem bestimmten 

Milchvolumen, 

iv) Zufuhren wenigstens eines vorbestimmten 
Milchqualitatsparameters, 

35 

v) Korrelieren des wenigstens einen Ergebnis- 
ses aus dem Schritt iii) mit dem vorbestimmten 
Milchquaiitatsparameter aus dem Schritt iv), 

40 vi) Ubertragen eines Oder beider 

c) des wenigstens einen bei iii) erhaitenen 
Ergebnisses, und 

*s d) der in v) erhaitenen Korrelation 

zu Regeleinrichtungen, die in der Lage 
sind, den Meikprozel3 von wenigstens einem 
Teil der gerade gemolkenen Milch zu regeln, 
so und 

vii) Regeln des Meikprozesses auf der Grund- 
lage von einem oder beiden von c) des wenig- 
stens einen im Schritt iii) erhaitenen Ergebnis- 
55 ses und d) der im Schritt v) erhaitenen Korre- 

lation. 

2. Verfahren nach Anspruch 1, weiterhin enthaltend 
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das Beurteilen einer oder mehrerer chemischer 
Oder p hysikalischer Eigenschaften der Milch, wobei 
diese Beurteilung vorzugsweise im wesentlichen 
gleichzeitig mit der Beurteilung der Partikel in dem 
bestimmten Milchvolumen durchgefuhrt wird. 5 

3. Verfahren nach Anspruch 1, bei dem die Partikel- 
beurteilung das Zahlen in der Milch vorhandener 
biotogischer Partikel ist, wobei die biologischen 
Partikel einen Durchmesser von mehr als 0,1 mm 10 
haben, vorzugsweise die biologischen Partikel ei- 
nen Durchmesser von mehr als 0,5 mm haben, 
noch bevorzugter die biologischen Partikel einen 
Durchmesser von mehr als 1 mm haben, noch be- 
vorzugter die biologischen Partikel einen Durch- 15 
messer von 2 mm haben, noch bevorzugter die bio- 
logischen Partikel einen Durchmesser von mehr als 

5 mm haben, 

4. Verfahren nach Anspruch 1 oder 2, bei dem die bio- 20 
logischen Partikel eine odermehrere derfolgenden 
sind: Partikel, die Protein enthalten, Partikel, dieso- 
matische Zellen enthalten, Partikel, die Korperge- 
webe enthalten. 

25 

5. Verfahren nach Anspruch 1, bei dem die Partikel- 
prufung das Zahlen von Blutpartikeln ist. 

6. Verfahren nach Anspruch 2, bei dem die Prufung 
von einer oder mehreren chemischen Eigenschaf- 30 
ten die Abschatzung der Konzentration und/oder 
des Gehalts von einem oder mehreren der folgen- 
den ist: Fett, Protein, Laktose, ZitronensAure, Harn- 
stoff, Hemoglobin, Ketone, Kohlendioxid, Sauer- 
stoff, pH, Kalium, Calcium, Natrium. 35 

7. Verfahren nach Anspruch 2, bei dem die Prufung 
auf eine oder mehrere physikalische Eigenschaften 
die Messung eines oder mehrerer derfolgenden ist: 
Temperatur, Leitfahigkeit, Lichtstreuung. *o 

8. Verfahren nach einem der Anspruche 1 bis 5, bei 
dem das Zahlen der Anzahl individueller somati- 
scher Zellen und/oder die Prufung einer oder meh- 
rerer Partikel fur ein oder mehrere einzelne Viertel & 
durchgefuhrt wird. 

9. Verfahren nach einem der Anspruche 1 oder 6 bis 
7, bei dem die Prufung auf eine oder mehrere che- 
mische Eigenschaften und/oder die Prufung auf ei- so 
ne oder mehrere physikalische Eigenschaften fur 

ein oder mehrere einzelne Viertel durchgefuhrt 
wird. 

10. Verfahren nach einem der vorhergehendenAnspru- ss 
che, bei dem die Regelung der Handhabung der 
Milch individuell fur die Milch von einem oder meh- 
reren Viertel(n) ausgefuhrt wird. 



1 1 . Verfahren nach einem der vorhergehenden Anspru- 
che, bei dem die Prufung der Partikel in der Milch 
und/oder die Prufung auf eine odermehrere chemi- 
sche oder physikalische Eigenschaften der Milch im 
wesentlich vor und/oder nach der Identifizierung 
des individuellen, gerade gemolkenen Tieres aus- 
gefuhrt wird, vorzugsweise wenn die Identifizierung 
durch Identifiziereinrichtungen ausgefuhrt wird, die 
ein odermehrere Daten liest, die von dem individu- 
ellen Tier getragen werden. 

12. Verfahren nach einem der vorhergehenden Anspru- 
che, bei dem die Regelung der Handhabung der 
Milch darin besteht, die Milch zu einer unter einer 
oder mehreren Speichereinrichtungen und/oder 
Auslassen zu ieiten. 

1 3. Verfahren nach einem der vorhergehenden Anspru- 
che, bei dem wenigstens eines der Prut ungsergeb- 
nisse des Miichvolumens zu einer Speicherefnrich- 
tung ubertragen wird, vorzugsweise wenn das Er- 
gebnis durch die Identification des Tiers gekenn- 
zeichnet ist, wobei die Daten der Speichereinrich- 
tung fur Rechnereinrichtungen verfugbar sind. 

14. Verfahren nach einem der vorhergehenden Anspru- 
che, bei dem die Prufung von Partikeln durch auto- 
matisierte Mikroskopie ausgefuhrt wird, die durch 
Erzeugung einer raumlichen Bilddarstellung eiek- 
tromagnetischer Bestrahlung von einem Belich- 
tungsbereich ausgefuhrt wird, der eine Probe der 
Milch enthalt, und wobei eine quantitative Erf as- 
sung des Bildes ausgefuhrt wird. 

15. Verfahren nach einem der vorhergehenden Anspru- 
che, bei dem das Volumen derflussigen Probe, von 
der die eiektromagnetische Strahlung erfaBt wird, 
im Bereich zwischen 0,01 u.l und 20 uJ, vorzugswei- 
se im Bereich zwischen 0,04 u.l und 4 uJ liegt. 

1 6. Verfahren nach einem der vorhergehenden Anspru- 
che, bei dem das Signal, das fur die Prufung eines 
Partikels erfal3t wird, ein Signal ist, das im wesent- 
lichen durch Dampfung eines elektromagnetischen 
Signals und/oder durch Emission elektromagneti- 
scher Strahlung durch Fotolumineszenz verursacht 
ist, wobei die Dampfung und/oder die Fotolumines- 
zenz einem oder mehreren Molekulen zugeordnet 
ist, das bzw. die Teil des Partikels ist/sind, vorzugs- 
weise wenn die Partikel somatische Zellen sind und 
wenn die Molekule DNA und/oder Proteine sind. 

1 7. Verfahren nach einem der vorhergehenden Anspru- 
che, bei dem das Signal, das fur die Prufung von 
Partikeln erfaBt wird, im wesentlichen von einem 
oder mehreren Molekuttypen solcher Typen 
stammt, die Partikel binden, in Partikeln gehalten 
sind oder mit Partikeln wechselwirken, wobei sol- 
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che Molekule der Probe vor oder wahrend der Aus- 
setzung derselben den elektromagnetischen Si- 
gnalen hinzugefugt sind und die Molekule solche 
sind, die eine oder mehrere der nachfolgenden 
Phanomene hervorrufen: Dampfung elektromagne- 
tischer Strahlung, Lumineszenz, wenn mit elektro- 
magnetischer Strahlung beleuchtet, Streuung elek- 
tromagnetischer Strahlung, Raman-Streuung. 

18. Verfahren nach Anspruch 17, bei dem eine wirksa- 
me Menge von einem oder mehreren Nukleinsau- 
refarbstoff(en) und/oder einem oder mehreren Po- 
tenziomembranf arbstoff(en) hinzugefugt wird. 

19. Verfahren nach Anspruch 18, bei dem ein oder 
mehrere Nukleinsaurefarbstoff(e) hinzugefugt wiroY 
werden, ausgewahlt aus der Gruppe, die enthalt: 
Phenanthridin (z.B. Ethidiumbromid CAS#: 
1239-45-8, Propidiumjodid CAS#: 25535-16-4), 
Akridinfarbstoffe (z.B. Akridinorange CAS#: 
65-61 -2/CAS-1 01 27-02-3), Zyaninfarbstoffe (z.B. 
TOTO™-1 Jodid CAS#: 143 413-84-7 -Molekular- 
sonden, YO-PRO™-1 Jodid CAS#: 152 068-09-2 
-Molekularsonden), Indole und Imidazole (z.B. 
Hoechst 33258 CAS#: 023 491-45-4, Hoechst 
33342 CAS#: 023 491-52-3, DAPI CAS#: 
28718-90-3, DIPI (4\6-(Diimidazolin-2-yl)-2-Phe- 
nylindol)), wobei der hinzugefugte Nukleinsaure- 
farbstoff vorzugsweise Propidiumjodid CAS#: 
25535-16-4 ist. 

20. Verfahren nach einem dervorhergehenden Anspru- 
che 1 7 bis 1 9, bei dem jede hinzugefugte Chemika- 
lie die Wirkung hat, bei der Bindung eines oder 
mehrerer Farbstoffe an ein Partikel zu unterstutzen, 
wobei eine solche Chemikalie vorzugsweise t-Ok- 
tylphenoxypolyethoxyethanol (Triton X-100) ist. 

21 . Verfahren nach einem dervorhergehenden Anspru- 
che 1 7 bis 1 9, bei dem die hinzugefugte Chemikatie 
die Wirkung der Steigerung der Auflosungsrate 
Oder der Auflosung jeder Chemikalie in im wesent- 
lichen fester und/oder im wesentlichen nicht-wass- 
riger und/oder im wesentlichen gefriergetrockneter 
Form hat, wobei eine solche Chemikalie vorzugs- 
weise aus einem oder mehreren organischen oder 
anorganischen Salzen besteht. 

22. Verfahren nach einem dervorhergehenden Ansprii- 
che, bei dem die Prufung jeder chemischen Eigen- 
schaft auf einer spektrofotometrischen Messung 
beruht, wobei die spektrofotometrische Messung z. 
B. eine oder mehrere der folgenden ist: Dampfung 
in der Mitte des Infrarotbereichs, Dampfung nahe 
dem Infrarotbereich, Dampfung im sichtbaren Be- 
reich, Dampfung im Ultraviolettbereich, Fotoluml- 
neszenz, Raman-Streuung, magnetische Kemre- 
sonanz und/oder wobei die Prufung jeder chemi- 



schen Eigenschaft auf einer Potentiomessung be- 
ruht, vorzugsweise durch Verwendung einer ionen- 
selektiven Elektrode. 

5 23. Verfahren nach einem dervorhergehenden Anspru- 
che, bei dem das Volumen der gepruften Milch eine 
Milchprobe ist, die mit Ausnahme der Hinzufugung 
der bei der Prufung verwendeten Reagenzien un- 
verdunnt ist, wobei die Reagenzien vorzugsweise 

10 in einer im wesentlichen festen und/oder im wesent- 
lichen nicht-wassrigen und/oder im wesentlichen 
gefriergetrockneten Form vorliegen 

24. Verfahren nach einem dervorhergehenden Ansprti- 
'5 che, bei dem wenigstens ein Teil des gepruften 

Milchvolumens im wesentlichen zu Begin n des 
Melkvorgangs gewonnen und/oder identifiziert 
wird, vorzugsweise bevor 100 ml Mitch gemolken 
worden sind, noch bevorzugter bevor 20 ml Milch 
20 gemolken worden sind, und noch bevorzugter be- 
vor 5 ml Milch gemolken worden sind. 

25. Verfahren nach einem dervorhergehenden Anspru- 
che, bei dem wenigstens eine der Prufungen auf 

25 Partikel oder chemische oder physikalische Eigen- 
schaften von Milch in einer im wesentlichen weg- 
werfbaren Vorrichtung ausgefuhrt wird, wobei be- 
vorzugterweise die Vorrichtung nach der Prufung 
einer vorbestimmten Anzahl von Milchvolumina 

30 ausgesondert oder weggeworfen wird und/oder im 
Falle weggeworfen wird, da(3 sie wenigstens teil- 
weise blockiert wird, und/oder ausgeschieden oder 
weggeworfen wird im Falle, da3 sie im wesentlichen 
von jeglicher Chemikalie oder Reagenz entieert 

35 worden ist, die bzw. das fur die Prufung verwendet 
worden ist. 

26. Verfahren nach einem dervorhergehenden Anspru- 
che, bei dem wenigstens eine der Prufungen auf 

<o Partikel oder chemische oder physikalische Eigen- 
schaflen von Milch in einem Bereich ausgefuhrt 
wird, in dem wenigstens eine physikalische Dimen- 
sion des Bereichs im wesentlichen teiiweise das 
Volumen des Bereichs bestimmt und wobei die we- 

45 nigstens eine physikalische Dimension wahrend 
wenigstens eines Teils einer Periode, wenn eine 
Probe in den Bereich eingefuhrt wird, und wenig- 
stens ein Teil einer Periode, wenn eine Messung 
oder Erfassung durchgefuhrt wird, unterschiedlich 

so ist, vorzugsweise wenn die Wirkung derail ist, daB 
das Volumen des Bereichs wahrend wenigstens ei- 
nes Teils einer Periode, wenn eine Probe in den Be- 
reich eingefuhrt wird, wesentlich groBer a!s in we- 
nigstens einem Teil einer Periode ist, in der eine 

55 Messung oder Erfassung durchgefuhrt wird. 

27. Verfahren nach einem dervorhergehenden Anspru- 
che, bei dem wenigstens eine der Prufungen auf 
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Partikei oder chemische oder physikalische Eigen- 
schaften von Milch durch die den Melkvorgang kon- 
trollierenden Kontrolleinrichtungen aktiviert oder 
kontrolliert wird. 

28. System zum Regeln eines Melkprozesses, enthal- 
tend: 

i) eine Erfassungseinrichtung zum Bestimmen 
wenigstens eines Milchvolumens, 

ii) eine Einrichtung zum Prufen von Partikeln in 
dem bestimmten Volumen entweder 

a) durch Zahlen von im wesentlichen indi- 
viduellen somatischen Zellen in dem Milch- 
volumen, oder 

b) durch Prufen wenigstens einer Eigen- 
schaftvon wenigstens einem biologischen 
Partikei in dem Milchvolumen, 

iii) eine Speichereinrichtung zum Speichern 
und Zurverfugungstellen von wenigstens ei- 
nem Ergebnis der Partikelprufung in dem be- 
stimmten Milchvolumen, 

iv) eine Speichereinrichtung zum Speichern 
und Zurverfugungstellen wenigstens eines vor- 
bestimmten Milchqualitatsparameters, 

v) eine Verarbeitungseinrichtung zum Korrelie- 
ren des wenigstens einen, im Schritt iii) gelie- 
ferten Ergebnisses mit dem wenigstens einen, 
im Schritt iv) gelieferten vorbestimmten Milch- 
qualitatsparameters, und 

vi) eine Einrichtung zum Regeln des Melkpro- 
zesses auf der Grundlage der im Schritt v) er- 
haltenen Korrelation. 

29. System nach Anspruch 28, weiterhin enthaltend ei- 
ne Einrichtung zum Prufen wenigstens einer che- 
mischen oder physikalischen Eigenschaft der 
Milch, wobei die Prufung vorzugsweise im wesent- 
lichen gleichzeitig mit der Prufung der Partikei in 
dem bestimmten Milchvolumen durchgefuhrt wird. 

30. System nach Anspruch 28, bei dem die Prufung ei- 
ner oder mehrerer chemischer Eigenschaften die 
Abschatzung der Konzent ration und/oder des Ge- 
halts von einem oder mehreren der folgenden ist: 
Fett, Protein, Laktose, Zitronensaure, Harnstoff, 
Hamoglobin, Ketone, Kohlendioxid, Sauerstoff, pH, 
Kalium, Calcium, Natrium. 

31 . System nach Anspruch 28, bei dem die Prufung ei- 
ner oder mehrerer physikalischer Eigenschaften 



die Messung von einem oder mehreren der folgen- 
den ist: Temperatur, Leitfahigkeit, Lichtstreuung. 

32. System nach einem der Anspruche 28 bis 29, bei 
5 dem die Prufung der einzelnen somatischen Zellen 

und/oder die Korrelation der Zahlung mit einem 
Wert, der im wesentlichen die Anzahl somatischer 
Zellen pro Milchvolumen darstellt, furein odermeh- 
rere einzelne Viertel durchgefuhrt wird. 

10 

33. System nach einem der vorhergehenden Anspru- 
che 28 bis 32, bei dem die Regelung der Handha- 
bung der Milch Individual fur Milch von einem oder 
mehreren Vierteln durchgefuhrt wird. 

15 

34. System nach einem der vorhergehenden Anspru- 
che 28 bis 33, weiterhin enthaltend eine Erfas- 
sungseinrichtung zum Identifizieren des Tiers und 
von Information, die fruhere Meikzeiten betrifft und/ 

20 oder von Information, die die Gesundheit des Tiers 
betrifft. 

35. System nach einem der vorhergehenden Anspru- 
che 28 bis 34, bei dem die Regelung der Mandha- 

25 bung der Milch darin besteht, die Milch zu einer oder 
mehreren Speichereinrichtungen und/oder Auslas- 
sen zu leiten. 

36. System nach einem der vorhergehenden Anspru- 
30 che 28 bis 35, bei dem wenigstens eines der Pruf- 

ergebnisse des Milchvolumens zu einer Speicher- 
einrichtung ubertragen wird, in der das Ergebnis der 
Identifizierung des Tiers gespeichert wird und die 
Daten der Speichereinrichtung fur Rechnereinrich- 
35 tungen zuganglich sind. 

37. System nach einem der vorhergehenden Anspru- 
che 28 bis 36, bei dem die Melkvorrichtung ein au- 
tomatisches Melksystem Ist. 

40 

38. System nach einem der vorhergehenden Anspru- 
che 28 bis 37, bei dem die Partiketprufung durch 
automatisierte Mikroskopie durchgefuhrt wird, die 
durch Schaffung einer Raumbilddarsteilung elek- 

45 tromagnetischer Strahlung von einem ausgesetz- 
ten Bereich ausgefuhrt wird, die eine Probe der 
Milch enthalt, sowie durch Ausfuhrung einer quan- 
titative n Erfassung des Bildes. 

so 39. System nach einem der vorhergehenden Anspru- 
che 28 bis 38, bei dem das bestimmte Volumen im 
Bereich zwischen 0,01 u.l und 20 vorzugsweise 
im Bereich zwischen 0,04 uJ und 4 uJ liegt. 

55 40. System nach einem der vorhergehenden Anspru- 
che 28 bis 39, bei dem die Prufung jeder chemi- 
schen Eigenschaft auf einer spektrofotometrischen 
Messung basiert, wobei die spektrofotometrische 
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Messung beispielsweise eine Oder mehrere der fol- 
genden ist: Dampfung in der Mitte des Infrarotbe- 
reichs, Dampfung nahe dem Infrarotbereich, Damp- 
fung im sichtbaren Bereich, Dampfung im Ultravio- 
lettbereich, Fotolumineszenz, Raman-Streuung, 
kemmagnetische Resonanz, und/oder wobei die 
Prufung jeder chemischen Eigenschaft auf einer 
Potentipmessung basiert, vorzugsweise durch die 
Verwendung einer ionenselektiven Elektrode. 

41. System nach einem der vorhergehenden Anspru- 
che 28 bis 40, bei dem das geprufte Milchvolumen 
zu verschiedenen Zeitpunkten wahrend des 
Melkvorgangs gesammelt wird, vorzugsweise 
wenn das Ergebnis einer oder mehrerer Prufungen 
mit der Eigenschaft der gesamten gemolkenen 
Milch korreliert werden kann. 

42. System nach einem der vorhergehenden Ansprii- 
che 28 bis 41, enthaltend eine im wesentlichen 
wegwerfbare Vorrichtung, die ein Probenabteil ent- 
hfilt 

43. System nach einem der vorhergehenden Anspru- 
che 28 bis 42, bei dem wenigstens eine der Prufun- 
gen auf Parti kel oderchemische oder physi kali sche 
Eigenschaften von Milch in einem Bereich ausge- 
fuhrt wird, in dem wenigstens eine physikalische Di- 
mension des Bereiches im wesentlichen tellweise 
das Voiumen des Bereiches bestimmt, und wobei 
die wenigstens eine physikalische Dimension wah- 
rend wenigstens eines Teils einer Periode, in der 
eine Probe in den Bereich eingefuhrt wird, und we- 
nigstens ein Teil einer Periode, in der eine Messung 
oder Erfassung ausgefuhrt wird, wesentlich unter- 
schiedlich ist, vorzugsweise wo die Wirkung derart 
ist, daB das Voiumen des Bereichs wahrend wenig- 
stens eines Teils einer Periode, in der eine Probe in 
den Bereich eingefuhrt wird, wesentlich grofBer als 
in wenigstens einem Teil einer Periode ist, in der 
eine Messung oder Erfassung ausgefuhrt wird. 

44. System nach einem der vorhergehenden Anspru- 
che 28 bis 43, bei dem wenigstens eine der Prufun- 
gen auf Partikel oderchemische oder physikalische 
Eigenschaften von Milch durch die den Melkvor- 
gang kontrollierende Kontrolleinrichtung aktiviert 
oder gesteuert wird. 



Revendlcatlons 

1 . Procede de regulation d'un processus detraite, ledit 
procede comprenant les etapes suivantes : 

i) identification d'au mo ins un volume de lait, 

ii) evaluation des particules dans le volume 
identifie 



a) en comptabilisant les cellules somati- 
ques sensiblement individuelles dans le 
volume de lait, ou bien 

b) en evaluant au moins une propriete d'au 
5 moins une particule biologique dans le vo- 
lume de lait, 

iii) obtention d'au moins un resultat de revalua- 
tion de particules dans le volume de lait identi- 
fy fjs, 

iv) foumiture d'au moins un parametre de qua- 
lite du lait predetermine, 

v) mise en correlation du au moins un resultat 
obtenu lors de retape iii) avec le parametre de 

15 q ualite du lait predetermine fourni lors de l'6ta- 

pe iv), 

vi) transfer! de Tun quelconque ou des deux 
elements parmi 

20 c) I'au moins un resultat obtenu en iii) et 

d) la correlation obtenue en v) 

vers des moyens de regulation capables de r£- 
guler le processus detraite d'au moins une par- 
25 tie du lait etant tire et 

vii) regulation du processus de traite en se ba- 
sant sur Tun quelconque ou sur les deux ele- 
ments du c) au moins un resultat obtenu lors 
de iii) et de la d) correlation obtenue en v). 

30 

2. Procede selon la revendication 1, ledit procede 
comprenant en outre revaluation d'une ou plusieurs 
proprietes chimiques ou physiques du lait, ladite 
evaluation etant de preference effectuee sensibie- 

35 ment simultanement avec revaluation des particu- 
les dans le volume de lait identifie. 

3. Procede selon la revendication 1 , dans lequel reva- 
luation des particules est la numeration des parti- 

40 cules biologiques presentes dans le lait, les parti- 
cules biologiques ayant un diametre sup6rieur a 0,1 
mm, les particules biologiques ayant de preference 
un diametre superieur a 0,5 mm, les particules bio- 
logiques ayant de preference encore un diametre 

^5 superieur a 1 mm, les particules biologiques ayant 
de preference encore un diametre superieur a 2 
mm, les particules biologiques ayant de preference 
encore un diametre superieur a 5 mm. 

so 4. Procede selon la revendication 1 ou 3, dans lequel 
les particules biologiques sont constitu6es par une 
ou plusieurs : particules contenant des proteines, 
particules contenant des cellules somatiques, par- 
ticules contenant du tissu corporel. 

55 

5. Procede selon la revendication 1 , dans lequel reva- 
luation des particules est la numeration des parti- 
cules sanguines. 
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6. Proc6d6 selon la revendication 2, dans lequei reva- 
luation d'une ou plusieurs proprietes chimiques est 
restimation de la concentration et/ou du niveau d'un 
ou plusieurs des elements suivants : matiere gras- 
se, proteine, lactose, acide citrique, uree, hemoglo- 5 
bine, cetones, dioxyde de carbone, oxygene, pH, 
potassium, calcium, sodium. 

7. Proc6d6 selon la revendication 2, dans lequei reva- 
luation d'une ou plusieurs proprietes physiques est 10 
la mesure d'un ou plusieurs des elements suivants : 
temperature, conductivity diffusion de lumifere. 

8. Procede selon Tune quelconque des revendications 

1 a. 5, dans lequei la numeration des cellules soma- ' 5 
tiques indivldueiles et/ou revaluation d'une ou plu- 
sieurs particules est effectuee pour un ou plusieurs 
quartier(s) individuel(s). 

9. Procede selon I'une quelconque des revendications 20 
1 ou 6 & 7, dans lequei revaluation d'une ou plu- 
sieurs proprietes chimiques et/ou revaluation d'une 

ou plusieurs proprietes physiques est effectuee 
pour un ou plusieurs quartier(s) individuel(s). 

25 

10. Procede selon I'une quelconque des revendications 
precedentes, dans lequei la regulation de la mani- 
pulation du lait est effectuee individuellement pour 
le lait provenant d'un ou plusieurs quartier(s). 

30 

1 1 . Procede selon I'une quelconque des revendications 
p recede ntes, dans lequei revaluation des particu- 
les dans le lait et/ou revaluation d'une ou plusieurs 
proprietes chimiques ou physiques du lait est effec- 
tuee sensiblement avant et/ou aprfcs I'identification 35 
de I'animal particulier faisant I'objet de la traite, de 
preference lorsque I'identification est effectuee par 
des moyens d' identification indiquant une ou plu- 
sieurs informations portees par I'animal particulier. 

40 

12. Proc6d6selon I'une quelconque des revendications 
precedentes, dans lequei la regulation de la mani- 
pulation du lait consiste a dinger le lait vers un ou 
plusieurs moyen(s) de stockage et/ou sortie(s). 

45 

13. Procedeselon I'une quelconque des revendications 
precedentes, dans lequei au moins I'un des resul- 
tats de revaluation du volume de lait est transfer 
a des moyens de stockage, de preference lorsque 
le(s) r6sultat(s) est(sont) Identifi6(s) par identifica- so 
tion de I'animal, les donnees des moyens de stoc- 
kage 6tant accessibles aux moyens de calcul. 

1 4. Procede selon I'une quelconque des revendications 
precedentes, dans lequei revaluation des particu- 55 
les est effectuee par une microscopie automatisee 
effectuee en creant une representation par une ima- 
ge spatiale de I'irradiation electromagnetique k par- 



tir d'un domaine d'exposition contenant un echan- 
tillon de lait et en effectuant une detection quantita- 
tive de I'image. 

15. Procede selon I'une quelconque des revendications 
precedentes, dans lequei ie volume de I'echantillon 
liquide h parti r duquel est irradie ie rayon nement 
electromagnetique est detecte dans la plage com- 
prise entre 0,01 uJ et 20 u,l et de preference dans la 
plage comprise entre 0,04 u.l et 4 uJ. 

16. Procedeselon I'une quelconque des revendications 
precedentes, dans lequei le signal qui est detecte 
pour revaluation des particules est un signal qui est 
sensiblement cause par I'attenuation du signal elec- 
tromagnetique et/ou par remission de rayon nement 
electromagnetique par photoluminescence, I'atte- 
nuation et/ou la photoluminescence etant associ6e 
(s) d une ou plusieurs molecules qui fait/font partie 
de la particule, de preference lorsque les particules 
sont des cellules somatiques et lorsque les mole- 
cules sont de I'ADN et/ou des proteines. 

17. Procede selon I'une quelconque des revendications 
precedentes, dans lequei le signal qui est detecte 
pour revaluation de particules provient en grande 
partie d'un ou plusieurs types de molecules qui sont 
iiees aux particules, sont contenues a. I'interieur de 
celles-ci ou interagissent avec celles-ci, de teiles 
molecules etant ajoutees & I'echantillon avant ou 
pendant ('exposition des sign aux eiectromagneti- 
ques, les molecules etant des molecules donnant 
lieu & un ou plusieurs des phenomenes suivants : 
attenuation du rayon nement electromagnetique, 
photoluminescence lore d'un eclairage avec rayon- 
nement electromagnetique, diffusion de rayonne- 
ment electromagnetique, diffusion Raman. 

18. Procede selon la revendication 1 7, dans lequei une 
quantite efficace d'un ou plusieurs colorants cfacide 
nucl6ique et/ou un ou plusieurs colorants de mem- 
brane potentiometrique est ajoute. 

19. Procede selon la revendication 1 8, dans lequei est/ 
sont ajoute (s) un ou plusieurs colorants d'acide nu- 
cieique choisi(s) parml le groupe suivant : ph6- 
nanthridines (par exemple, bromure d'ethidium 
CAS#: 1239-45-8, iodure de propidium CAS#: 
25535-16-4), colorants d'acridine (par exemple, 
orange d'acridine CAS#: 65-61 -2/CAS- 
10127-02-3), colorants de cyanine (par exemple, 
iodure TOTOMD-1 CAS# : 143 41 3-84-7 -Molecular 
Probes, iodure YO-PRO MD -1 CAS# : 152 068-09-2 
- Molecular Probes), indoles et imidazoles (par 
exemple Hoechst 33258 CAS#: 023 491-45-4, 
Hoechst 33342 CAS# 023 491-52-3, DAP! CAS# : 
28718-90-3, DIPI (4',6-(diimidazolin-2-yl)-2-pheny- 
lindole)), dans lequei de preference le colorant 
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d'acide nucieique ajoute est de I'iodure de propi- 
dium CAS#: 25535-16-4. 

20. Procede selon Tune quetconque des revendications 
precedentes 17 a 19, dans tequel tout produit chi- 5 
mique ajoute a pour effet de faciliter la fixation d'un 

ou plusieurs colorants a une particuie, ledit produit 
chimique etant de preference du t-Octylphenoxypo- 
lethoxyethanol (Triton X-100). 

10 

21 . Procgde seion i'une quetconque des revendications 
precedentes 17 a 19, dans lequel tout produit chi- 
mique ajoute a pour effet d'augmenter le taux de 
dissolution ou de so! utilisation de tout produit chi- 
mique sous une forme sensiblement soiide et/ou is 
sensiblement non-aqueuse et/ou sensiblement lyo- 
philisee, lesdlts prod u its chimiques etant de prefe- 
rence un ou plusieurs types de sels organiques ou 
inorganiques. 

20 

22. Proc6d6 selon I'une quelconque des revendications 
precedentes, dans lequel revaluation de toute pro- 
priete chimique est bas6e sur une mesure spectro- 
photometrique, la mesure spectrophotometrique 
correspondant par exemple, a une ou plusieurs des 25 
operations suivantes: attenuation infrarouge 
moyenne, attenuation proche infrarouge, attenua- 
tion visible, attenuation ultraviolette, photolumines- 
cence, diffusion Raman, resonance magnetique 
nucleaire et/ou dans lequel revaluation de toute 30 
propriete chimique est basee sur la mesure poten- 
tiometrique, de preference en utilisant une electro- 
de a selectivity ionique. 

23. Procede selon I'une quelconque des revendications 35 
precedentes, dans lequel le volume de lait qui est 
evalue est un echantillon de lait non dilue, excepts 
pour ce qui conceme I'ajout des reactifs utilises 
dans revaluation, les reactifs etant de preference 
sous une forme sensiblement soiide et/ou sensible- <o 
ment non-aqueuse et/ou sensiblement liophylisee. 

24. Procede selon I'une quelconque des revendications 
precedentes, dans lequel au moins une partie du 
volume de lait 6vatu6 est acquise et/ou identifiee 45 
sensiblement au debut de la traite, de preference 
avant que 100 ml de lait ne soit tire, de preference 
encore avant que 20 ml de lait ne soit tir6, de pre- 
ference encore avant que 5 ml de lait ne soit tir6. 

50 

25. Procede selon I'une quelconque des revendications 
precedentes, dans lequel au moins Tune des eva- 
luations de particules ou de proprietes chimiques 
ou physiques du lait est effectuee dans un dispositif 
sensiblement jetable, de preference lorsque le dis- ss 
positff est mis au rebut ou jete apres revaluation 
d'un nombre predetermine de volumes de lait et/ou 
jete lorsqu'il devient au moins partiellement obstrue 



et/ou jete ou mis au rebut lorsqu'il devient sensible- 
ment exempt de tout agent chimique ou r6actif uti- 
lise pour revaluation. 

26. Procede selon I'une quelconque des revendications 
precedentes, dans lequel au moins une des evalua- 
tions de particules ou de proprietes chimiques ou 
physiques du lait est effectuee dans un domaine 
dans lequel au moins une dimension physique du 
domaine determine sensiblement en partie le volu- 
me du domaine et dans lequel I'au moins une di- 
mension physique est sensiblement differente pen- 
dant au moins une partie d'une quelconque p6riode 
pendant laquelle un echantillon est introduit dans le 
domaine et pendant au moins une partie d'une quel- 
conque periode pendant laquelle une mesure ou 
detection est r£alis£e, de preference lorsque Peffet 
est tel que le volume du domaine est sensiblement 
plus grand pendant au moins une partie d'une quel- 
conque periode durant laquelle un echantillon est 
introduit dans le domaine que pendant au moins 
une partie d'une quelconque periode durant laquel- 
le une mesure ou detection est realisee. 

27. Procede selon I'une quelconque des revendications 
precedentes, dans lequel au moins une des evalua- 
tions de particules ou de propriete chimique ou phy- 
sique du lait est activee ou controlee par les moyens 
de contrdle contrdlant la traite. 

28. Systeme de regulation d'un processus de traite, le- 
dit systeme comprenant : 

I) des moyens de detection pour identifier au 
moins un volume de lait, 

ii) des moyens pour evaluer les particules dans 
le volume identifie 

a) en comptabilisant les cellules somati- 
ques sensiblement individuelles dans le 
volume de lait ou bien 

b) en evatuant au moins une propriete d'au 
moins une particuie biologique dans le vo- 
lume de lait, 

iii) des moyens de stockage pour stocker et 
fournir au moins un resuitat de revaluation de 
particules dans le volume de lait identifie, 

iv) des moyens de stockage pour stocker et 
fournir au moins un parametre de qualite du lait 
predetermine, 

v) des moyens de traitement pour mettre en 
correlation I'au moins un resuitat obtenu lors de 
I'etape iii) avec I'au moins un parametre de qua- 
lite du lait predetermine fourni lors de I'etape 
iv), et 

vi) des moyens pour reguler le processus de 
traite en se basant sur la correlation obtenue 
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lore de I'etape v). 

29. Systeme selon la revendication 28, ledit systeme 
comprenant en outre des moyens pour evaluer au 
moins une propriete chlmique ou physique du lait, s 
ladite Evaluation etant de preference effectuee sen- 
siblement simultanement avec revaluation des par- 
ticules dans le volume de lait identif ie. 

30. Systeme selon la revendication 28, dans lequel io 
revaluation d'une ou plusieurs propri6t6s chimi- 
ques est I'estimation de la concentration et/ou du 
niveau d'un ou plusieurs des elements suivants : 
matiere grasse, proteine, lactose, acide citrique, 
uree, h6moglobine, cetones, dioxyde de carbone, is 
oxygene, pH, potassium, calcium, sodium. 

31. Systeme selon la revendication 28, dans iequel 
revaluation d'une ou piusieurs propriet6s physi- 
ques est la mesure d'un ou plusieurs des elements 20 
suivants : temperature, conductivite, diffusion de lu- 
miere. 

32. Systeme selon i'une quelconque des revendica- 
tions 28 a 29, dans lequel revaluation des cellules 25 
somatiques indivlduelles et/ou la correlation de la 
numeration a une valeur representant sensible- 
ment le nombre de cellules somatiques par volume 

de lait est effectuee pour un ou plusieurs quartier(s) 
individuel(s). 30 

33. Systeme selon I'une quelconque des revendica- 
ttons 28 a 32, dans lequel la regulation de la mani- 
pulation du lait est faite individueilement pour le lait 
d'un ou plusieurs quartier(s). 35 

34. Systeme selon I'une quelconque des revendica- 
tions precedentes 28 a 33, comprenant en outre 
des moyens de detection pour identifier I'animal et 
une ou plusieurs information(s) concemant ie 40 
temps de traite precedent et/ou une ou plusieurs in- 
formation^) concemant la sante de I'animal. 

35. Systeme selon I'une quelconque des revendica- 
tions precedentes 28 a 34, dans lequel la regulation 45 
de la manipulation du lait consiste a dinger le lait 
vers un ou plusieurs moyen(s) de stockage et/ou 
sortie(s). 

36. Systeme selon I'une quelconque des revendica- so 
tions precedentes 28 a 35, dans lequel au moins 
I'un des resultats de revaluation du volume de lait 

est transfer vers des moyens de stockage, dans 
lesquels est stocke le rdsultat de identification de 
i'animal, les donn6es des moyens de stockage ss 
etant accessibies aux moyens de calcul. 

37. Systeme selon I'une quelconque des revendica- 
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tions precedentes 28 a 36, dans iequel I'appareil de 
traite est un systeme de traite automatique. 

38. Systeme selon I'une quelconque des revendica- 
tions precedentes 28 a 37, dans lequel revaluation 
des particules est effectuee par une microscopie 
automatisee effectuee en creant une representa- 
tion par une image spatiale de I'irradiation eiectro- 
magnetique a partir d'un domaine d'exposition con- 
tenant un echantilion du lait et en effectuant une de- 
tection quantitative de I'image. 

39. Systeme selon I'une quelconque des revendica- 
tions precedentes 28 a 38, dans lequel le volume 
identifie est dans la plage comprise entre 0,01 uJ et 
20 uJ, de preference dans la plage comprise entre 
0,04 filet 4 jil. 

40. Systeme selon I'une quelconque des revendica- 
tions precedentes 28 a 39, dans lequel revaluation 
de toute propriete chlmique est bas£e sur une me- 
sure spectrophotometrique, la mesure spectropho- 
tometrique consistant par exemple, en une ou plu- 
sieurs des operations suivantes : attenuation infra- 
rouge moyenne, attenuation proche infrarouge, at- 
tenuation visible, attenuation uttraviolette, photolu- 
minescence, diffusion Raman, resonance magneti- 
que nucieaire et/ou dans lequel revaluation de toute 
propriete chimique est basee sur une mesure po- 
tentiometrique, de preference en utilisant une elec- 
trode a seiectivite ionique. 

41. Systeme selon I'une quelconque des revendica- 
tions precedentes 28 a 40, dans lequel le volume 
de lait evalue est recueilli a differents moments au 
cours de la traite, de preference lorsque le resuitat 
d'une ou plusieurs evaluations peut dtre mis en cor- 
relation avec la propriete du lait entier etant tire. 

42. Systeme selon I'une quelconque des revendica- 
tions pr6c6dentes 28 a 41 , comprenant un dispositif 
sensiblement jetable comprenant un compartiment 
d'echanttllon. 

43. Systeme selon I'une quelconque des revendica- 
tions precedentes 28 a 42, dans lequel au moins 
une des evaluations de particules ou de propriete 
chimique ou physique du lait est effectuee dans un 
domaine dans lequel au moins une dimension phy- 
sique du domaine determine sensiblement en par- 
tie le volume du domaine et dans lequel I'au moins 
une dimension physique est sensiblement differen- 
te pendant au moins une partie d'une quelconque 
periode pendant laquelle un echantilion est introdutt 
dans le domaine, et pendant au moins une partie 
d'une quelconque periode pendant laquelle une 
mesure ou detection est realis6e, de preference 
lorsque I'effet est tel que le volume du domaine est 
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sensiblement plus grand pendant au moins une par- 
tie d'une quefconque periode durant laquelle un 
6chantillon est introduit dans le domaine que pen- 
dant au moins une partie d'une quelconque peYiode 
durant laquelle une mesure ou detection est r6ali- 



44. Systeme selon i'une quelconque des revendica- 
tions prec6dentes 28 & 43, dans lequel au moins 
une des Evaluations de particules ou de propria 10 
chimique ou physique du lait est activ6e ou contrd- 
lee par les moyens de contr6le contrdlant la traite. 
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